Patients with dermatological problems have higher prevalence of psychiatric illnesses than the general population. Melasma, hyperpigmentation of skin over sun-exposed areas, has bidirectional cause-effect relationship with depression and stress through psycho-neuro-endocrine pathways. Aims: The aim of this study is to study the psychiatric morbidity and perceived stress in patients with melasma and statistically compare objective study parameters with those without melasma.
INTRODUCTION
Patients attending skin clinic are known to have more prevalence of psychiatric disorders than in the general population. [1] [2] [3] About one-third of them suffer from various [4, 5] for successful management of conditions such as depression, anxiety, and suicidal ideation in psoriasis, vitiligo, acne, etc. [2, 3] Pigmentary disorder melasma is also a cause of cosmetic handicap. However, it has not been considered as psychocutaneous disorder.
ORIGINAL ARTICLE

Cross-sectional study of psychiatric morbidity in patients with melasma
In melasma, symmetric, irregular brown patches of hyperpigmentation over photoexposed areas are seen more commonly in females although involvement in males is observed in 10% of cases. [6] It is common cutaneous disorder accounting for 0.025%-4% of the patients seen in dermatology outpatient department (OPD) and it is most common pigment disorder among Indians. [7] Its management is challenging because it is a chronic condition with common recurrences and is often difficult to treat, [8, 9] provoking significant emotional and psychological effects in affected patients. [10] The exact etiology of melasma remains to be clearly defined, ultraviolet radiation, hormonal therapy, genetic background, pregnancy, thyroid dysfunction, cosmetics, and medications containing phototoxic agents are possible causes. [7] Melanocytes per se are responsive to stress hormones. [11] Locally excessive melanin pigment in the form of increased melanin granules in melanocytes is usually secondary to excessive melanocyte-stimulating hormones (MSH)/adrenocorticotropic hormone (ACTH) levels. Menstrual cycle changes are common in these patients, as estrogen and progesterone are implicated in melanogenesis as per earlier research. [12] Inter-relation between onset of melasma with stress is not studied, though in animal studies increased MSH secretion is described as local response to stress. [11] Aim of this study was to assess psychiatric morbidity and perceived stress in patients with melasma and study its impact on functioning of the individuals.
MATERIALS AND METHODS
This was a liaison study with dermatology department conducted in a tertiary level hospital located in an urban area catering for patients from urban, semi-urban, and adjoining rural areas. Institutional Ethics Committee permission was obtained, and informed consent was taken from the patient.
The data were collected over a period of 9 months from pigmentary disorders clinic in dermatology OPD by the authors (SD, SK). The sample size was not predetermined. Fifty consecutive patients of melasma between the age group 18 and 65 years could be included in the study. Two patients with melasma were reluctant and did not participate. Those with vitiligo or any other visible skin condition were excluded. Those with a history of significant sun exposure/pregnancy/using of oral contraceptive pills were excluded as these could be confounding factors exacerbating melasma and/or depression.
Patients with clinically significant intellectual/cognitive impairment could not be included. In all, five patients were not included out of 55 as per these exclusion criteria.
Thirty individuals taken as controls were also interviewed during this study. Relatives of patients coming to dermatology clinic, not having melasma or any other skin condition were taken as controls in required age and gender proportion.
Semi-structured proforma along with Cohen's 4 item Perceived Stress Scale (PSS-4) [13] and Hospital Anxiety Depression Scale (HADS), [14] Disability Assessment Scale 2.0 by WHO (WHO DAS) [15] were administered by psychiatrist. Dermatologist calculated melasma area severity index (MASI) score. The patients were interviewed by psychiatrist to establish clinical diagnosis as per International Statistical Classification of Diseases-10 mental and Behavioral disorders diagnostic criteria for research (WHO). [16] Perceived stress in the patient was assessed using PSS -4 scale. This is 4-item interviewer-administered questionnaire with established reliability and validity. We assessed the extent of stress as perceived by the individual.
We assessed anxiety and depression in the patients and controls using HADS [14] which is a well-known, reliable, and validated 12-item scale [17] to assess the anxiety and depressive features in the clinical population.
The severity of facial melasma was estimated using the MASI score. It is the most used tool for assessing the severity of melasma. [6, 8] The score ranges from 0 to 48.
Analysis
The background characteristics between cases and controls were compared using Fisher's exact test. As the scores did not follow a normal distribution, they were compared using Mann-Whitney U-test. Analysis was carried out using Statistical Package for the Social Sciences (SPSS) (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version 20.0, IBM Corp., Armonk, NY, USA).
RESULTS
A total of 50 consecutive patients with melasma were enrolled in the study. Most of them were females (88%), married (86%), belonged to the reproductive age group (21-40 years) (90%) and educated at least up to secondary school level (100%). There was no significant difference in cases and controls as regards to their age, gender, education or marital status [ Table 1 ].
Although duration of melasma was variable, it was persistent for more than 6 months in 86%. In some patients, the hyperpigmentation was stable whereas, in others, it went on increasing in area or darkening.
WHO DAS, PSS, and HADS scores were significantly higher in cases than the controls indicating worse functioning, more perceived stress and higher levels of anxiety and depression in patients with melasma than those without it [ Table 2 ].
Number of cases of depressive disorders were 21 (42%) among cases and 6 (20%) among controls. As perceived stress is significantly more in cases, which is reflected from score on PSS scale, number of patients with stress disorders is also much more in cases than controls [ Table 3 ].
Major depressive disorder and adjustment disorder were significantly more prevalent in melasma patients compared to controls.
We tried to assess if deterioration of functioning in melasma patients as assessed by WHO DAS is due to presence of anxiety and depressive features measures by HADS. Thus, we statistically found correlation between these and confirmed that functional disability was due to mental health morbidity. Spearman's correlation coefficient 0.714 (P < 0.01) indicated positive correlation i.e., increasing functional impairment with increasing anxiety and depression [ Figure 1 ].
Patients may be emotionally affected when melasma is more severe as measured by MASI. However statistical analysis did not discover any such correlation [ Figure 2 ].
There was no significant rise in anxiety-depression with increasing severity of melasma (MASI score) as seen in the second figure (Spearman's correlation coefficient 0.128 [P = 0.37]).
We studied psychiatric morbidity with duration of melasma. Melasma with more than 2 years duration was considered as chronic.
Depressive disorders seem more common in patients suffering melasma for more than 2 years. Stress disorders are more common with patients with melasma for <2 years.
DISCUSSION
Melasma, local hyperpigmentation over the face, is upsetting for many individuals [8, 9] which is often a reason for seeking treatment. Although melasma is not classified under the group of psychocutaneous disorders in various classifications by prominent researchers, [18] overall approach to psychocutaneous disorders mentioned in the literature is useful in this disorder too. Recently, Bashir et al. 2010 [1] and Shenoi et al. 2013 [5] have mentioned the cases of melasma seen in psychodermatology clinic. In our setting, we had examined patients with melasma who often had Depressive disorders. Handel et al., [19] have reported the frequent use of anxiolytics and antidepressants by these patients in their study involving 212 patients with melasma. Strong emotional impact on quality of life is also reported in literature. [20] Recent Indian studies [21, 22] report high prevalence of anxiety and depression as much as up to 84% of the patients [22] in melasma.
In none of these studies, melasma patients were assessed clinically by psychiatrist for diagnosis of various psychiatric disorders, which is the strength of this study. Mental health morbidities were present in significantly high number of cases and led to functional impairment as well [Tables 2, 3 and Figure 1 ], which were independent of melasma severity [ Table 4 and Figure 2 ]. 
SD -Standard deviation
Perceived stress and stress-related disorders in melasma
Melasma was seen commonly in women in reproductive age group in this study [ Table 1 ]. Stress and depression raise cortisol and Pro-opiomelanocortin levels such as ACTH and MSH. These have melanogenic potential due to skin-stress -response system as mentioned in the literature. [11] Precipitating stress causing or exacerbating melasma was reported by 54% of the patients in this study. Second, depressive disorders were more common in patients suffering from melasma for more than 2 years [ Table 5 ] (30% vs. 12%, P = 0.02). Adjustment disorders were more common with patients with melasma for <2 years (22% vs. 4%, P = 0.01). Thus, based on these two results, persistent stress leading to depression seems common in melasma.
These observations would recommend further research to confirm the bidirectional relationship between melasma and adjustment disorder as well as major depressive disorder. Stressful events triggered melasma in 4%-7% cases and exacerbated melasma in 26% cases in an earlier recent research. [12] Functional disability in melasma HADS scores had a positive correlation with WHO DAS scores (Spearman's correlation coefficient 0.612 [P < 0.01])
indicating the worsening of functioning with rising HADS score [ Figure 1 ]. Unexplained functional impairment can suggest the treating dermatologist to consider the possibility of psychiatric comorbidity and not mere distress secondary to melasma.
Depressive disorders in melasma
The most common associated psychiatric morbidity (42%) was depressive disorders, major depressive episode or recurrent depressive disorder. Eight of them had dysthymic disorder indicating chronic emotional suffering associated with the condition.
Twenty-eight patients had HADS score more than 11 (indicating significant anxiety-depression), which was significantly more than controls (odds ratio -2.19). Twelve of them had score more than 8 when objectively assessed by PSS-4. As melanocytes are reported to a part of local response to stress by the same hypothalamo-pituitary axis related to depressive disorders, [11, 12, 20] these findings hint toward the biological stress-related origin of depression in melasma.
Limitations
This was hospital-based study, and thus melasma patients in the community are not represented. Small sample size, less number of controls, and lack of structured diagnostic interview are other limitations of this study. 
CONCLUSIONS
There was high psychiatric comorbidity (76%) in patients with melasma, most of the patients suffered from depressive disorders (42%). Significantly higher HADS scores were found in melasma patients than the comparable control group. There were significant impairments in functioning, which could be statistically correlated with mental health problems, but not with severity of melasma. Patients presenting with melasma should be therefore be assessed for disturbances in mood and impairment of functioning.
Future research in a bigger sample including cases in the community would confirm Neurobiological correlates and psychiatric morbidity in melasma. It would also be imperative to study impact of successful treatment of depression on the course of melasma. 
